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CAMERA SYSTEM, CAMERA AND LENS APPARATUS 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

[0001] The present invention relates to a lens apparatus, 
camera system and camera provided with an autofocusing 
function. 

2. DESCRIPTION OF THE RELATED ART 

[0002] There are many camera systems provided with an 

autofocusing (AF) function which detects a focusing state of 
an image-taking optical system using a focus detection 
sensor and moves a focus lens to an in-focus position using 
an actuator according to the detected signal. There are 
also a variety of autofocusing systems. 

[0003] For example, a camera system which performs an AF 
operation based on a TTL phase difference detection system 
disclosed in Japanese Patent Publication No. H4 ( 1992 ) -10051 , 
repeatedly performs focus detections not only before 
starting the driving of the focus lens but also during the 
driving of the focus lens, so-called overlap control, in 
order to shorten the time required to reach an in-focus 
state and moves the focus lens to the in-focus position 
while correcting the amount of driving of the focus lens 
based on the result. 

[0004] However, with the trend toward implementation of an 
image-pickup element with a multitude of pixels and a 
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smaller in size in a digital camera system in recent years, 
there is a growing demand for an AF function with a higher 
degree of accuracy and the above described AF has problems 
as shown below. 

[0005] For example, in a system which corrects an amount 
of driving of the focus lens while carrying out overlap 
control, what determines the accuracy of stopping at an in- 
focus position finally is the final focus detection 
operation and correction of the amount of driving of the 
focus lens which are carried out immediately before the 
driving of the focus lens is completed. As the position of 
the focus lens at this time becomes closer to the in-focus 
position, it is possible to reduce errors in focus detection 
due to influences of aberration variations, etc., and 
calculation errors in the amount of driving due to 
variations in focus sensitivity (amount of movement of a 
focal point with respect to a unit amount of movement of the 
lens) and thereby improve the accuracy. 

[0006] According to the AF system disclosed in the above 
described Publication, the focus detection operation during 
the driving of the focus lens is carried out at constant 
intervals, and therefore the position of the focus lens when 
the focus detection operation is carried out immediately 
before the driving is completed changes according to the 
amount of driving of the focus lens based on the initial 
focus detection operation, resulting in a problem that the 
accuracy of focus detection and accuracy of calculations of 
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the amount of driving of the lens are not stable, 
[0007] Furthermore, in a recent camera system capable of 
faster driving of the focus lens in order to reduce the 
focusing time, there are problems such as deterioration of 
focus detection accuracy due to an image flow on a focus 
detection sensor caused by the driving of the focus lens and 
deterioration of accuracy of focus detection and accuracy of 
calculations of the mount of driving where the focus 
detection operation immediately before the driving is 
completed is considerably far from the in-focus position. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to provide 
a camera system, camera and lens apparatus capable of 
controlling the driving of a focus lens in an AF function 
which carries out overlap control to an in-focus position 
with a high degree of accuracy. 

[0009] In order to attain the above described object, one 
aspect of the camera system of the present invention 
includes a camera system comprising a lens apparatus with an 
image-taking optical system including a focus lens unit and 
a camera on which the lens apparatus is mountable. The 
camera system comprises a focus detection unit which detects 
a focusing state of the image-taking optical system, a 
driving unit which drives the focus lens unit, and a 
controller which controls the driving speed of the focus 
lens unit through the driving unit and controls the focus 



CFV00134 AAFA 



detection unit to perform a focus detection operation at 
least once while the focus lens unit is moved. The 
controller sets the driving speed of the focus lens unit at 
the time of at least a final focus detection operation by 
the focus detection unit while the focus lens is moved 
toward an in- focus position, to a speed decelerated from the 
driving speed before the final focus detection operation. 
[0010] One aspect of the camera of the present invention 
on which a lens apparatus is mountable, the lens apparatus 
comprising an image-taking optical system which includes a 
focus lens unit. The camera comprises a communication unit 
which communicates with the lens apparatus , a focus 
detection unit which detects a focusing state of the image- 
taking optical system, a driving unit which drives the focus 
lens unit , and a controller which controls the driving speed 
of the focus lens unit through the driving unit and through 
communications with the lens apparatus through the 
communication unit and controls the focus detection unit to 
perform a focus detection operation at least once while the 
focus lens unit is moved. The controller sets the driving 
speed of the focus lens unit at the time of at least the 
final focus detection operation by the focus detection unit 
while the focus lens unit is moved toward an in-focus 
position, to a speed decelerated from the driving speed 
before the final focus detection operation. 

[0011] One aspect of the camera of the present invention 
comprises an image-taking optical system including a focus 
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lens unit, a focus detection unit which detects the focusing 
state of the image- taking optical system, a driving unit 
which drives the focus lens unit, and a controller which 
controls the driving speed of the focus lens unit through 
the driving unit and controls the focus detection unit to 
perform a focus detection operation at least once while the 
focus lens unit is moved. The controller sets the driving 
speed of the focus lens unit at the time of at least the 
final focus detection operation by the focus detection unit 
while the focus lens is moved toward in-focus position, to a 
speed decelerated from the driving speed before the final 
focus detection operation. 

[0012] One aspect of the lens apparatus of the present 

invention which is mountable to a camera detecting at least 
once the focusing state of the image- taking optical system 
through a focus detection unit while the focus lens unit is 
moved. The lens apparatus comprises an image -taking optical 
system including the focus lens unit, a driving unit which 
drives the focus lens unit, and a controller which controls 
the driving speed of the focus lens unit through the driving 
unit. The controller sets the driving speed of the focus 
lens unit at the time of at least the final focus detection 
operation by the focus detection unit while the focus lens 
unit moves to an in-focus position, to a speed decelerated 
from the driving speed before the final focus detection 
operation . 

[0013] A detailed configuration of the camera system. 
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camera and lens apparatus of the invention, the above and 
other objects and features of the invention will be apparent 
from the embodiments, described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a block diagram of a camera system 

according to Embodiment 1 ; 

[0015] FIG. 2 is a flow chart showing an AF operation of 
the camera system according to Embodiment 1; 

[0016] FIG. 3 is a flow chart showing an AF operation of 
the camera system according to Embodiment 1; 

[0017] FIG. 4 is a flow chart showing an AF operation of 
the camera system according to Embodiment 1; 

[0018] FIG. 5 illustrates an operation of the camera 

system according to Embodiment 1 showing a relationship 
between its overlap control and lens speed; and 
[0019] FIG. 6 is a block diagram of a camera according to 
Embodiment 2 . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[002 0] With reference now to the drawings, embodiments of 

the present invention will be explained below. 

[0021] (Embodiment 1) 

FIG. 1 shows a structure of a lens interchangeable type 
camera system according to Embodiment 1. In FIG. 1, 
reference numeral 1 denotes a camera (digital still camera), 
2 denotes an image- taking lens (lens apparatus) which is 
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attached to the camera 1. In FIG. 1, dotted lines express 
mechanical connections and solid lines express electrical 
connections . 

[0022] First, the structure of the image- taking lens 2 
will be explained. Reference numeral 7 denotes a motor 
which is the power source to generate a driving force for 
the focus lens 3 which moves for focusing, 6 denotes a 
decelerator which decelerates the output of the motor 7 and 
increases torque, 5 denotes a focusing unit including a cam 
cylinder, etc., which converts the output from the 
decelerator 7 to a driving force in the direction of the 
optical axis of the focus lens 3. 

[0023] Reference numeral 10 denotes a lens controller 

which controls all units in the image-taking lens 2, which 
consists of a microcomputer. Reference numeral 11 denotes 
an EEPROM which is an electrically erasable storage element 
and stores various historical data and various data about 
the image- taking lens 2 obtained through communications with 
the lens controller 10. 

[0024] Reference numeral 4 denotes a driver circuit which 
gives driving power from the lens controller 10 to the motor 
7, 9 denotes an encoder unit which outputs a signal (pulse 
signal) according to the movement of the focus lens 3 which 
is driven by the motor 7 through the decelerator 6 and 
focusing unit 5. This encoder unit 9 may also detect an 
amount of rotation of the motor 7. 

[0025] Reference numeral 12 denotes a lens contact unit as 
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a communication unit with a contact for the lens controller 
10 to communicate with the camera 1. 

[0026] Then, the structure of the camera 1 will be 

explained. Reference numeral 15 denotes a camera controller 
which performs overall control of the camera 1 and camera 
system, which consists of a microcomputer. 

[0027] Reference numeral 13 denotes a focus detection unit 
which detects an amount of focal shift with respect to an 
object of the image-taking optical system in the image- 
taking lens 1 in response to a command from the camera 
controller 15. Based on the detection result from this 
focus detection unit 13, the camera controller 15 and lens 
controller 10, that is, camera system controlling means 
perform processing and control related to AF operation. 
[0028] Reference numeral 14 denotes a photometric unit 

which measures brightness of an object according to a 
command from the camera controller 15 and 16 denotes a 
camera contact unit as a communication unit for the 
controller 15 to communicate with the lens controller 10. 
When the image-taking lens 2 is mounted in the camera 1, the 
camera contact unit 16 has electrical contact with the lens 
contact unit 12, the communication between the camera 
controller 15 and lens controller 10 is enabled and allowing 
power supplied from the camera 1 side to the lens 2 side is 
enabled. 

[0029] Reference numeral 17 denotes an image-pickup 

element made up of a CCD or CMOS sensor, etc., which 
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photoelectrically converts an image of an object formed by 
the image-taking optical system of the image-taking lens 2 
and outputs an image signal. The image signal output from 
the image-pickup element 17 is subjected to image processing 
by an image processing circuit (not shown) and recorded in a 
recording medium (not shown) (semiconductor memory, magnetic 
disk, optical disk, etc.). 

[0030] Then, the autofocusing operation of the camera 

system of this embodiment will be explained using the flow 
charts shown in FIGS. 2 to 4 . For ease of understanding of 
explanation here, the operations of the camera controller 1 
and lens controller 10 are shown in a series of flow charts, 
but the camera controller 1 and the lens controller 10 have 
different operation programs. 

[0031] In step (denoted as n S" in the figure) 101, when 
the camera controller 15 receives an ON signal from an image 
taking preparation switch (not shown) provided in the camera 
1, the camera controller 15 starts an AF operation in 
response thereto. 

[0032] First, in step 102, the camera controller 15 sends 
a command to the lens controller 10 requesting data of focus 
sensitivity (amount of movement of the focus with respect to 
a unit amount of movement of the focus lens 3) FS. In 
response to this command, the lens controller 10 reads the 
value of the focus sensitivity FS corresponding to the 
current position of the focus lens 3 detected by a lens 
position detector (not shown) from the data stored in the 
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EEPROM 11 and sends the value of the focus sensitivity FS to 
the camera controller 15. 

[0033] In step 103, the camera controller 15 sends a 

command to the photometric unit 14 to perform a photometric 
operation. Furthermore, the camera controller 15 sends a 
command to the lens controller 10 requesting optical data 
necessary to calculate an exposure time of the image-pickup 
element 17 stored in the EEPROM 11. In response to this 
command, the lens controller 10 sends the optical data to 
the camera controller 15. The camera controller 15 

calculates an exposure control value during the exposure of 
the image-pickup element 17 and lens movement speed limit 
values VI and V2 used for the driving of the focus lens 3 
based on the photometric result, the focus sensitivity FS, 
and optical data received from the lens 2. 

[0034] The lens movement speed limit value VI is a maximum 
speed as the lens speed and at least one focus detection is 
performed for overlap control during constant -speed driving 
at this maximum speed. On the other hand, the lens movement 
speed limit value V2 is a lens speed when the speed is kept 
constant after it is decelerated from the maximum speed and 
at least the final focus detection is performed for overlap 
control during this constant -speed driving after 
deceleration. 

[0035] When the encoder unit 9 outputs a pulse signal 

according to the rotation of the motor 7, the rotation speed 
of the motor 7 is handled as the moving speed of the focus 
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lens 3 in this embodiment. 

[0036] Then, in step 104, the camera controller 15 sends 
the calculated lens speed limit values VI and V2 to the lens 
controller 10. 

[0037] Then, in step 105, the lens controller 10 sends 
information relating to the information processing capacity 
such as an operating frequency of the lens controller 10 to 
the camera controller 15. 

[0038] Then, in step 106, the camera controller 15 

calculates lens driving restriction coefficients Kl, K2 and 
D2 based on the output of the photometric unit 14 and the 
information processing capacity of the lens controller 10 
sent from the lens controller 10 and sends them to the lens 
controller 10. The lens driving restriction coefficients Kl 
and K2 are deceleration ratios for decelerating the lens 
speed and the lens driving restriction coefficient D2 
indicates a lens driving distance to make the lens speed 
constant for the final focus detection of overlap control. 
[0039] Then, in step 107, the camera controller 15 sends a 
command to the focus detection unit 13 to start a focus 
detection operation. Then, the camera controller 15 sends a 
command to the lens controller 10 requesting the optical 
data necessary to calculate an amount of movement of the 
focus lens 3 (or amount of driving of the motor 7) which is 
stored in the EEPROM 11. The lens controller 10 sends the 
above described optical data to the camera controller 15 
according to this command. 
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[0040] The camera controller 15 calculates an amount of 
movement D of the focus lens 3 necessary to achieve focusing 
on the object based on the output of the focus detection 
unit 13 and the optical data sent from the lens controller 
10. 

[0041] Then, in step 108, the camera controller 15 sends 
the calculated amount of movement D to the lens controller 
10. Then, in step 109, the lens controller 10 supplies 
power to the motor 7 through the driver circuit 4 based on 
the transmitted amount of movement D and moves the focus 
lens 3 . 

[0042] Here, in step lib, the lens controller 10 compares 
the calculated amount of movement D with a minimum value Dl 
(=K2V2) with which it is possible to perform acceleration 
control of the focus lens 3. When the calculated amount of 
movement D is greater than Dl, the process progresses to 
step 111 and when it is smaller, the process progresses on 
to step 135. 

[0043] In step 111, the lens controller 10 decides whether 
the output from the encoder unit 9 has changed or not 
(whether the focus lens 3 is driving or not) and when the 
lens controller 10 confirms a change of the output, the 
process progresses to step 112. 

[0044] In step 112, the lens controller 10 calculates a 
moving speed V of the focus lens 3 based on the cycle of the 
pulse signal output from the encoder unit 9. 

[0045] Then, in step 113, the lens controller 10 subtracts 



- 12 - 



CFV00134 AAFA 



1 from the amount of movement of the focus lens 3 and 
regards this value as D. 

[0046] Then, in step 114, the lens controller 10 compares 
the calculated amount of movement D with the value of 
K1(V1-V2 J+D2+K2 V2 . When the calculated amount of movement 
D is greater than Dl,the process progresses to step 115 and 
when it is smaller than Dl # the process progresses to step 
123. 

[0047] In step 115, the lens controller 10 compares the 
moving speed V with the moving speed limit value VI . When 
the moving speed V is smaller than VI, the process 
progresses to step 140 where the lens controller 10 
increases the motor speed by a predetermined amount and the 
process back to step 111. When the moving speed V is 
greater than VI, the process progresses to step 116. 
[0048] Then, in step 116, the camera controller 15 decides 
whether it is possible to perform a focus detection 
operation judging from the communication with the lens 
controller 10 and the situation of the reset operation, etc., 
of the focus detection unit 13 or not and if the focus 
detection operation is possible, the process progresses to 
step 117 and if not possible, the process progresses to step 
120. 

[0049] In step 117, the camera controller 15 sends a 

command to the lens controller 10 requesting the data of the 
focus sensitivity FS . In response to this command, the lens 
controller 10 reads the value of the focus sensitivity FS 
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corresponding to the current position of the focus lens 3 
from the data stored in the EEPROM 11 and sends the value of 
the focus sensitivity FS to the camera controller 15. 
[0050] Then, in step 118, the camera controller 15 sends a 
command to the focus detection unit 13 to carry out a focus 
detection operation. Then, the camera controller 15 sends a 
command to the lens controller 10 requesting the optical 
data stored in the EEPROM 11. In response to this command, 
the lens controller 10 sends the optical data stored in the 
EEPROM 11 to the camera controller 15. 

[0051] The camera controller 15 calculates an amount of 
movement D of the focus lens 3 based on the output of the 
focus detection unit 13, the value of the focus sensitivity 
FS sent from the lens controller 10 in step 117 and step 118 
and the optical data. 

[0052] Then, in step 119, the camera controller 15 sends 
the calculated amount of movement D to the lens controller 
10. 

[0053] Then, in step 120, the lens controller 10 decides 
whether the output of the encoder unit 9 has changed or not 
and when the lens controller 10 confirms some change of the 
output, the process progresses to step 121. 

[0054] In step 121, the lens controller 10 subtracts 1 
from the calculated amount of movement D of the focus lens 3 
and regards this value as a new D . 

[0055] Then, in step 122, the lens controller 10 compares 
the calculated amount of movement D with Kl-( V1-V2 ) +D2+K2 V2 . 
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When the amount of movement D is greater than Dl, the 
process progresses to step 116. When the amount of movement 
D is smaller than Dl, the process progresses to step 123 and 
decreases the motor speed by a predetermined amount . 
[0056] In step 124, the lens controller 10 detects whether 
the output of the encoder unit 9 has changed or not and when 
it confirms some change of the output, the process 
progresses to step 125, In step 125, the lens controller 10 
calculates the moving speed V of the focus lens 3 based on 
the cycle of the pulse signal output from the encoder unit 9, 
[005 7] Then, in step 126, the lens controller 10 subtracts 
1 from the amount of movement D of the focus lens 3 and 
regards this value as a new D. In step 127, the lens 
controller 10 compares the moving speed V with the moving 
speed restriction V2 and when the moving speed V is smaller 
than V2, the process progresses to step 128 and when it is 
greater, the process progresses to step 123. 

[0058] In step 128, the camera controller 15 sends a 

command to the lens controller 10 requesting the data of the 
focus sensitivity FS. In response to this command, the lens 
controller 10 reads the value of the focus sensitivity FS 
corresponding to the current position of the focus lens 3 
from the data stored in the EEPROM 11 and sends the value of 
the focus sensitivity FS to the camera controller 15. 
[0059] In step 129, the camera controller 15 sends a 

command to the focus detection unit 13 to perform a focus 
detection operation. Then, the camera controller 15 sends a 
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command to the lens controller 10 requesting it to send the 
optical data stored in the EEPROM 11. In response to this 
command, the lens controller 10 sends the optical data 
stored in the EEPROM 11 to the camera controller 15. 
[0060] The camera controller 15 calculates the amount of 
movement D of the focus lens 3 based on the output of the 
focus detection unit 13, the value of the focus sensitivity 
FS sent from the lens controller 10 in step 128 and step 129 
and optical data. 

[0061] Then, in step 130, the camera controller 15 sends 
the calculated amount of movement D to the lens controller 
10. 

[0062] Then, in step 131, the lens controller 10 decides 
whether the output of the encoder unit 9 has changed or not 
and when some change of the output is confirmed, the process 
progresses to step 131. 

[0063] In step 132, the lens controller 10 subtracts 1 
from the calculated amount of movement D of the focus lens 3 
and regards this value as a new D. 

[0064] Then, in step 133, the lens controller 10 compares 
the calculated amount of movement D with K2-V2. When the 
amount of movement D is greater than K2-V2, the process 
progresses to step 131. When the amount of movement D is 
smaller than K2 V2 , the process progresses to step 134 and 
decreases the motor speed by a predetermined amount. 
[0065] In step 135, the lens controller 10 detects whether 
the output of the encoder unit 9 has changed or not, and 
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when some change of the output is confirmed, the process 
progresses to step 136. In step 136, the lens controller 10 
calculates the moving speed V of the focus lens 3 based on 
the cycle of the pulse signal output from the encoder unit 9. 
[0066] Then, in step 136, the lens controller 10 subtracts 
1 from the amount of movement D of the focus lens 3 and 
regards this value as a new D. Then, in step 137, the lens 
controller 10 decides whether the amount of movement D has 
become 0 or not and when it is 0, the lens controller 10 
moves on to step 138 and when the amount of movement D is 
not 0, the process progresses to step 134. 

[0067] In step 138, the lens controller 10 terminates the 
driving of the focus lens 3 and stops the power supply to 
the motor 7. Then, the lens controller 10 sends information 
on the termination of the driving of the focus lens 3 to the 
camera controller 15 and terminates the AF operation. 
[0068] FIG. 5 shows the relationship between the position 
and speed of the focus lens 3 during AF control in a graph 
according to the above described flow chart. The horizontal 
axis shows the position of the focus lens 3 and the vertical 
axis shows the moving speed of the focus lens 3. 
Furthermore, ; on the graph shows points at which a focus 
detection operation is performed. 

[0069] First, when the start of an AF operation is 

indicated at position (1), the initial focus detection 
operation Fl is performed, driving control of the focus lens 
3 is started based on the amount of movement D until an in- 
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focus position calculated based on the result (steps 101 to 
109). Then, the speed of the focus lens 3 (lens speed) is 
accelerated to VI (steps 111 to 115). Here, the amount of 
movement D is a value containing errors with respect to the 
amount of movement A up to the true in-focus position. 
[0070] When the lens speed reaches VI, the lens speed is 
controlled so that the lens is driven at the constant speed 
VI and a focus detection operation is repeated as many times 
as possible in this constant speed driving state (three 
times F2 to F4 in FIG. 5) and the driving of the lens is 
controlled while updating (correcting) the remaining amount 
of movement D up to the in-focus position (steps 116 to 122). 
[0071] Then, after the remaining amount of movement D up 
to the in-focus position becomes Kl- ( V1-V2 ) +D2+K2V2 , the 
lens speed is decelerated down to V2 and the final focus 
detection operation F5 is carried out in a constant speed 
driving state at the lens speed V2 (steps 128 to 133). The 
final remaining amount of movement D up to the in-focus 
position is calculated based on the detection result at this 
time and the point at which deceleration is started toward 
the stop position is determined. 

[0072] Then, after the remaining amount of movement D 

becomes K2-V2, the lens speed is decelerated and when the 
remaining amount of movement D becomes 0, the driving of the 
lens is completed (steps 134 to 139). 

[0073] The above described flow chart applies to a case 
where the amount of lens movement D calculated first is an 
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amount of movement allowing the lens speed to be accelerated 
to VI, but a flow chart applicable to the case where the 
amount of lens movement D is smaller than that, unable to 
accelerate the lens speed to VI will be omitted. However, 
such an operation can be as follows, for example: 
[0074] When the start of an AF operation is indicated at 
the lens position (2), an initial focus detection operation 
Fl' is carried out and the driving control of the focus lens 
3 is started based on the amount of movement D up to the in- 
focus position calculated based on the result. Then, the 
lens speed is accelerated. Here, the amount of movement D 
is a value containing errors with respect to the amount of 
movement B up to the true in-focus position. 

[0075] Deceleration is performed after the lens speed V3 is 
reached at which the remaining amount of movement D up to 
the in-focus position becomes Kl( V3-V2 ) +D2+K2V2 until the 
lens speed reaches V2 and a final focus detection operation 
F2 ' is carried out in a constant speed driving state at the 
lens speed V2 . Then, based on the detection result at this 
time, the final remaining amount of movement D up to the in- 
focus position is calculated and the point at which 
deceleration toward a stop position is started is determined. 
[00 76] Then, after the remaining amount of movement D 

becomes K2-V2 , the lens speed is decelerated and when the 
remaining amount of movement D becomes 0, the driving of the 
lens is terminated. 

[007 7] First, according to the camera system of Embodiment 
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1, through a focus detection operation which is carried out 
repeatedly during the driving of the focus lens 3 and 
operations for correcting the amount of driving of the focus 
lens 3, the final focus detection operation for determining 
the accuracy of final stoppage at the in-focus position, 
which is carried out immediately before the driving is 
completed, and the operation for correcting the amount of 
driving of the focus lens 3 are carried out after the moving 
speed of the focus lens 3 is decelerated down to a 
predetermined speed at predetermined timing, and in this way 
it is possible to reduce the amount of movement of the focus 
lens 3 necessary for stop control and bring the position of 
the focus lens 3 at this time closer to the in-focus 
position compared to the conventional system. Thus, it is 
possible to reduce focus detection errors due to influences 
of aberration variations, etc., up to the in-focus position 
and errors in calculating the amount of driving due to 
variations of focus sensitivity, etc., and exclude image 
flows on the focus detection sensor caused by the movement 
of the focus lens 3 which may cause deterioration of the 
focus detection accuracy as much as possible to improve the 
focusing accuracy. 

[0078] Second, the speed of the focus lens 3 is 

decelerated down to a predetermined speed based on at least 
brightness of the object and the value of focus sensitivity, 
and it is thereby possible to keep the image flow on the 
focus detection sensor within a light storage time 
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substantially constant even when the image- taking conditions 
are changed and always keep the focusing accuracy stable. 
[007 9] Third, by decelerating the focus lens 3 at a 

predetermined timing based on the current moving speed and a 
constant speed after deceleration, it is possible to provide 
a minimum necessary predetermined speed area according to 
the time required for deceleration and ensure stable 
focusing accuracy through a short -time operation. 
[0080] Fourth, by correcting the deceleration timing of 
the focus lens 3 according to at least the information 
processing capacity of the lens controller 10, it is 
possible to perform a focus detection operation and an 
operation of correcting the amount of driving of the focus 
lens 3 in a predetermined speed area reliably irrespective 
of the operating condition and always make the focusing 
accuracy stable. 

[0081] In this embodiment, the motor 7 and decelerator 6 
are provided inside the image- taking lens 2, but these can 
also be provided on the camera side. 

[0082] Furthermore, this embodiment has described the case 
where the camera controller 15 and lens controller 10 are 
each assigned a portion of the processing related to speed 
control of the focus lens based on the detection result of 
the focus detection unit 13, but it is also possible to 
assign the whole processing related to speed control to 
either the camera controller or lens controller. 
[0083] (Embodiment 2) 
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Above described Embodiment 1 has described the camera 
system allowing the mounting of the image-taking lens in the 
camera, but the present invention is also applicable to a 
lens -integral type camera. 

[0084] FIG. 6 shows a lens-integral type camera of 

Embodiment 2 of the present invention. In this camera 1', 
the same components as those in Embodiment 1 are assigned 
the same reference numerals as those in Embodiment 1 . 
[0085] In this case, the functions of the lens controller 
of Embodiment 1 are included in the camera controller 15 and 
the camera controller 15 performs overall control including 
the overlap control explained in Embodiment 1 . 
[0086] While preferred embodiments have been described, it 
is to be understood that modification and variation of the 
present invention may be made without departing from scope 
of the following claims. 
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